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Description 

Field of the invention 

[0001] The present invention relates to a process for 5 
the preparation of gabapentin suitable for pharmaceuti- 
cal use by neutralization of alcoholic solutions of gabap- 
entin hydrochloride with basic ion exchange resins. 

Prior art reference 1 o 

[0002] Gabapentin is a synthetic amino acid related 
to Y-aminobutyric acid (GABA), responding to the chem- 
ical name of 1-(aminomethyl)cyclohexaneacetic acid 
(The Merck Index, Ed. XII) and the following formula is 



COOH 



[0003] The said compound has a therapeutical activ- 25 
ity for convulsive type cerebral disorders, such as epi- 
lepsy, hypokinesia, including fainting, and other brain 
trauma and, in general, it is deemed to produce an im- 
provement of the cerebral functions. 
[0004] Gabapentin and several processes for the 30 
preparation thereof are described in Spanish patent 
ES-A-443 723, corresponding to US-A-4 024 175, Ex- 
ample 1 of which describes the preparation of the free 
amino acid from the hydrochloride thereof, by treatment 
of an aqueous solution thereof with a basic ion exchang- 35 
er, evaporation of the solvent and subsequent crystalli- 
zation from a mixture of ethanol/ether. This process, 
which is only outlined without details in the said patents, 
has drawbacks for the industrial application thereof de- 
rived from having to evaporate large amounts of water, 40 
with the high energy consumption required thereby, and 
involving the use of a solvent such as ether, which is 
extremely dangerous and hard to handle on an industrial 
scale. 

[0005] The product obtained with the above process 45 
corresponds to a non-hydrated crystalline form coincid- 
ing with the one shown by the commercial pharmaceu- 
tical Neurontin®, which is the pharmaceutical standard 
for gabapentin. 

[0006] Subsequently, EP-B-0 340 677 discloses a 50 
process for preparing said non-hydrated crystalline form 
requiring the prior preparation of a new hydrated form 
of gabapentin, characterized by the X-ray diffraction da- 
ta thereof. Said process consists of the following suc- 
cessive steps: 55 

a) passing an aqueous gabapentin hydrochloride 
solution through a basic ion exchange column. 



b) concentrating the eiuate to form a suspension. 

c) cooling and adding alcohol to the above suspen- 
sion. 

d) cooling and centrifuging the thus prepared sus- 
pension. 

e) drying the product obtained, which is the hydrat- 
ed form of gabapentin. 

f) dissolving the above pure hydrated form in meth- 
anol. 

g) diluting and cooling the thus prepared solution 
until a suspension is obtained. 

h) centrifuging the suspension and drying the prod- 
uct, which is the non-hydrated form of gabapentin. 

[0007] The above described process is obviously 
complicated from the industrial point of view, since it re- 
quires several steps, the evaporation of large amounts 
of water and the isolation of an intermediate in pure 
form, the hydrated form, prior to a final crystallization. 
All of this means that the process is complex, there is 
an excessive occupation of the industrial plant and loss- 
es in the yield of the desired product. 
[0008] It Is disclosed in US-A-5 31 9 1 35, col. 1 3, lines 
47 et seq. that the products to which it relates, among 
which there is gabapentin, may be prepared from the 
acid addition salts thereof, e.g., from the hydrochlorides, 
by their neutralization with a long list of bases, among 
which there are the free amines and basic ion exchange 
resins. However, the examples of said patent only de- 
scribe the use of the said resins for neutralizing aqueous 
solutions, i.e., a method coinciding with the one already 
described In the aforementioned patents ES-A-443 723 
and EP-A-0 340 677. Example 6 of US-A-5 068 41 3 also 
describes a process coinciding essentially with the one 
described in the above patents. 
[0009] Patent application WO-A-98/28255 discloses 
a method for preparing gabapentin base consisting of 
dissolving gabapentin hydrochloride in a solvent and 
neutralizing it by addition of an amine in solution, said 
solvent being chosen in such a way that the amine hy- 
drochloride formed during the neutralization is more sol- 
uble therein than the anhydrous gabapentin. In accord- 
ance with the above patent application, a new form of 
anhydrous gabapentin, named form HI, is prepared in 
the neutralization process. It is necessary to reprocess 
this form III by digestion or recrystallisation in another 
solvent, to be able to prepare the pharmaceutical grade 
anhydrous gabapentin base, which is named form II in 
the said patent application. 

[0010] This process does not require the use of ion 
exchange resins, but has the drawback that, unless 
closely adjusted amounts of neutralizing amine are 
used, the product obtained may be contaminated with 
appreciable amounts of the amine used in the neutrali- 
zation and which have to be removed subsequently from 
the end product, by additional purification steps. There- 
fore, it is proposed in Example 1 of the patent applica- 
tion, which lays down the guidelines for the rest of the 
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preparative Examples described therein, to use an evi- 
dent molar deficit of amine relative to the gabapentin hy- 
drochloride, which has indubitable repercussions in the 
form of a reduction of the yield of the product obtained. 
Furthermore, this process also requires the preparation 5 
of an intermediate, the so-called form III, which has to 
be reprocessed, with the consequent complication of 
the operative process. 

[0011] There is, therefore, a need for developing al- 
ternative processes for the preparation of pharmaceuti- 10 
cal grade gabapentin, allowing the industrial preparation 
of this product to be simplified and, therewith, the pro- 
duction costs to be reduced. 



Object of the Invention 



[001 3] The process according to the present invention 
consists, in the essential aspects thereof, of: 



15 



[0012] It Is the object of the invention to provide a sim- 
plified process for the preparation of pharmaceutical 
grade gabapentin, not requiring the preparation of inter- 
mediates which have to be reprocessed. 20 

Description of the Invention 



25 



(i) dissolving gabapentin hydrochloride in a short 
chain alcohol, 

(ii) treating the solution obtained with a basic ion ex- 
change resin, 30 

(iii) concentrating the resulting solution until a dense 
anhydrous gabapentin suspension is formed in the 
rest of the alcoholic solvent, 

(iv) adding to the suspension formed in the previous 
step a mixture of a short chain alcohol and water 35 
and heating until the precipitate is completely redis- 
solved, and 

(v) precipitating the anhydrous gabapentin by cool- 
ing and recovering the product obtained by filtering 
and drying. 40 

[0014] Both the gabapentin precipitated during the 
concentration step (iii) and that obtained as end product 
are anhydrous gabapentin base with the crystalline 
structure proper to the conventional pharmaceutical 45 
grade product, as is to be gathered from the substantial 
coincidence of the IR spectrum and the X-ray powder 
diffractogram thereof with those of the said conventional 
product 

[001 5] The starting gabapentin hydrochloride may be so 
prepared by the processes described in any of patents 
ES-A-443 723 and EP-B-0 340 677, although other ad- 
ditional descriptions maybe cited, such as those con- 
tained in patents US-A-5 132 451, US-A-5 319 135, 
US-A-5 362 883, US-A-5 068 413, US-A-5 091 567, 55 
US-A-5 095 148, US-A-5 130 455, US-A-5 136 091 and 
US-A-5 149 870. The said starting hydrochloride may 
be used in anhydrous form or be hydrated with variable 



proportions of water ranging from 2% to 12% by weight 
and does not require prior purification, whereby the 
crude gabapentin hydrochloride obtained from the pre- 
vious synthesis steps may be advantageously used as 
starting product 

[001 6] Both the short chain alcohol of step (I) and that 
of step (iv) of the process according to the invention are 
selected from among the straight or branched chain 
C)-C A aliphatic alcohols, such as methanol, ethanol, n- 
propanol, isopropanol, etc, although the use of metha- 
nol is preferred in both cases. 
[0017] The basic ion exchange resins are selected 
from among those regularly available In commerce, well 
known to the man of the art, such as for example the 
commercial products BAYER MP-62 or AMBERLITE® 
IRA-67. 

[0018] The alcoholic gabapentin hydrochloride solu- 
tion is preferably made to interact with the resin by pass- 
ing the said solution through a column filled with a suf- 
ficient amount of resin for the Ion exchange capacity 
thereof to be above the stoichiometric level required for 
a complete neutralization, ranging preferably from 1.1 
to 3 exchange resin equivalents for each gabapentin hy- 
drochloride equivalent, more preferably from 1.5 to 2.5 
equivalents. 

[0019] The alcoholic gabapentin base solution ob- 
tained after neutralization with the ion exchange resins 
is concentrated by distillation of the solvent at reduced 
pressure, in such a way that the temperature does not 
exceed 50° C, preferably 35° C, and said concentration 
is continued until a dense suspension is formed. 
[0020] The anhydrous gabapentin suspension ob- 
tained from the concentration step is redissolved using 
a mixture of a short chain alcohol and water, with a al- 
cohol/water ratio ranging from 60:40 to 90:10 (v/v), pref- 
erably ranging from 70:30 to 85:15 (v/v), and heating 
the mixture to a temperature not higher than the reflux 
temperature of the solvent mixture, preferably ranging 
from 55° C to 75° C. 

[0021] The solution obtained is allowed to cool, it be- 
ing desirable, although not strictly necessary, to seed it 
with some crystals of pharmaceutical grade anhydrous 
gabapentin when the temperature of the said solution 
lies between 30° C and 50° C. In order to complete the 
precipitation exhaustively, it is preferable to add, when 
the suspension is at room temperature, an alcoholic sol- 
vent of lower gabapentin-dissolving capacity, for exam- 
ple isopropanol. Subsequently, cooling is continued to 
a temperature below 5° C. The suspension formed is 
held at this temperature for an additional period of time. 
The product is filtered and dried by conventional means, 
well known to the man of the art. 
[0022] As stated above, both the gabapentin precipi- 
tated during the concentration step and the gabapentin 
crystallized as end product are anhydrous gabapentin 
base having the conventional crystalline structure of the 
pharmaceutical grade product, which clearly shows that 
the process according to the invention does not require 
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either the formation or the isolation of intermediates oth- 
er than the pharmaceutical grade product. 
[0023] The process according to the invention is sim- 
ple and economical, since it only requires simple indus- 
trial operations, the yields obtained are good and the 
consumption of raw materials is very adequate, since 
the resins used may be regenerated with very good re- 
sults and all the solvents used may be recovered. 
[0024] The following Examples are given to provide 
the man of the art with a sufficiently clear and complete 
explanation of the present invention. 

EXAMPLES 

Example 1 

[0025] 48 g of crude gabapentln hydrochloride, equiv- 
alent to 42.5 g of product, were dissolved in 880 mL of 
methanol and the resulting solution, after being filtered 
to remove insoluble impurities, was fed through a col- 
umn filled with 280 mL of weakly basic ion exchange 
resin BAYER MP-2, having an ion exchange capacity of 
1.5 meq/mL, which had been previously washed with 
water, under counterflow and afterwards with methanol 
to remove the water. The flow-rate of the methanolic so- 
lution was 28mL/min and, after the solution had passed 
completely, a methanol flow was continued until the 
gabapentin content in the eiuate, determined by com- 
parison with a thin layer chromatographic standard, was 
below 0.1%. In all, 1200 g of methanolic solution were 
obtained, with a gabapentin base content of 32.5 g 
(Yield = 93%). 

[0026] The methanolic solution obtained was concen- 
trated by low pressure distillation, such that the internal 
temperature did not rise above 30° C, until a dense sus- 
pension was formed in the distillation vessel, having an 
approximate volume of 30 mL. An aliquot sample was 
filtered and showed an IR spectrum (KBr) and an X-ray 
powder diffractogram essentially coincident with those 
obtained from a standard pharmaceutical grade anhy- 
drous gabapentin sample. 

[0027] To the dense suspension obtained, there was 
added a mixture containing 81 mL of methanol and 21 
mL of water. The mixture was heated to 65° C, causing 
redissolution of the precipitate. Thereafter, it was al- 
lowed to cool to 40° C, was seeded with some crystals 
of pharmaceutical grade anhydrous gabapentin and 
cooling was continued down to 20° C, at which temper- 
ature 82 mL of isopropanol were added over a period of 
ten minutes. The suspension formed was cooled down 
to a temperature ranging from 0° C to 5° C and was held 
at that temperature for a further two hours. After filtering 
and drying under vacuum, at a temperature below 40° 
C, 23.4 g of pharmaceutical grade anhydrous gabapen- 
tin were obtained (Total yield relative to gabapentin hy- 
drochloride = 66.5%). 



Example 2 

[0028] Operating in the same way as in Example 1, 
but using for the same amounts 250 mL of weakly basic 
5 ion exchange resin AMBERLITE® IRA-67, having an 
ion exchange capacity of 1.6 meq/mL, 23.2 g of phar- 
maceutical grade anhydrous gabapentin were obtained 
(Total yield relative to gabapentin hydrochloride = 
66.0%). 

10 

Claims 

1. A process for the preparation of anhydrous, phar- 
15 maceutical grade gabapentin, characterized In 

that it comprises the following operations: 

(i) dissolving gabapentin hydrochloride in a 
short chain alcohol, 
20 (ii) treating the solution obtained with a basic 

ion exchange resin, 

(Hi) concentrating the resulting solution until a 
dense anhydrous gabapentin suspension is 
formed in the rest of the alcoholic solvent, 

25 (iv) adding to the suspension formed in the pre- 

vious step a mixture of a short chain alcohol and 
water and heating until the precipitate Is com- 
pletely redissolved, and 
(v) precipitating the anhydrous gabapentin by 

30 cooling and recovering the product obtained by 

filtering and drying. 

2. The process of claim 1, characterized In that the 
short chain alcohol of steps (i) and (iv) is selected 

35 from among the straight or branched chain C r C 4 
aliphatic alcohols. 

3. The process of claim 2, characterized in that the 
short chain alcohol of steps (i) and (iv) is methanol. 

40 

4. The process of claim 1, characterized In that the 
alcoholic gabapentin hydrochloride solution Is 
made to interact with the resin by passing the said 
solution through a column filled with a sufficient 

45 amount of resin for the ion exchange capacity there- 
of to be above the stoichiometric level required for 
a complete neutralization. 

5. The process of claim 4, characterized In that from 
50 1 . 1 to 3 ion exchange resin equivalents are used for 

each gabapentin hydrochloride equivalent. 

6. The process of claim 5, characterized in that from 
1.5 to 2.5 ion exchange resin equivalents are used 

55 for each gabapentin hydrochloride equivalent 

7. The process of claim 1, characterized in that the 
alcoholic solution Is concentrated in step (Hi) at a 
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temperature below 50° C. 

8. The process of claim 1, characterized In that the 
mixture of a short chain alcohol and water of step 
(iv) has an alcohol/water ratio ranging from 60:40 5 
to 90:10 (v/v). 

9. The process of claim 8, characterized in that the 
mixture of a short chain alcohol and water of step 

(iv) has an alcohol/water ratio ranging from 70:30 10 
to 85:15 (v/v). 

10. The process of claims 1, 8 and 9, characterized In 
that in step (iv), the dense suspension obtained 
from the previous step is redissolved at a tempera- 15 
ture ranging from 55° C to 75° C. 

11. The process of claim 1, characterized In that the 

precipitation of step (v) is aided by seeding with 
pharmaceutical grade anhydrous gabapentin crys- 20 
tals. 

12. The process of claim 1, characterized In that iso- 
propanoi is added during the cooling of step (v). 

25 

PatentansprQche 

1 . Verfahren zur Herstellung von wasserfreiem Gaba- 
pentin von pharmazeutischer Qualitat, dad u rch ge- 30 
kennzelchnet, dass es die folgenden Vorgange 
umfasst 

(i) Auflosen von Gabapentinhydrochlorid in ei- 
nem kurzkettigen Alkohol, 35 

(ii) Behandeln der erhattenen Losung mit einem 
basischen lonenaustauscherharz, 

(iii) Konzentrieren der sich ergebenden L6- *o 
sung, bis eine dichte wasserfreie Gabapentin- 
suspension in dem ubrigen alkoholischen Ld- 
sungsmittel gebildet wird, 

(iv) Hinzufugen zu der in dem vorhergehenden 45 
Schritt gebildeten Suspension eines Gemischs 
aus einem kurzkettigen Alkohol und Wasser 
und Erwdrmen, bis der Niederschlag wieder 
voilstandig aufgeldst ist, und 

50 

(v) Ausfaiien des wasserfreien Gabapentins 
durch Kuhlen und Wiedergewinnen des emaf- 
tenen Produkts durch Filtem und Trocknen. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 55 
zelchnet, dass der kurzkettige AJkohol der Schritte 

(i) und (iv) aus den geradkettigen oder verzweigten 
aliphatischen C 1 -C 4 -Alkoholen ausgewShtt ist. 



3. Verfahren nach Anspruch 2, dadurch gekenn- 
zelchnet, dass der kurzkettige Alkohol der Schritte 
(i) und (iv) Methanol ist. 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet, dass die alkoholische Gabapentin hydro- 
chloridlosung dazu gebracht wird, mit dem Harz in 
Wechselwirkung zu treten, indem die L6sung durch 
eine Saule geleitet wird, die mit einer ausreichen- 
den Menge an Harz fQr dessen ionenaustauscher- 
kapazitat gefullt ist, urn Ober dem stochiometri- 
schen Niveau, das fur eine vollstandige Neutralisie- 
rung erforderlich ist, zu liegen. 

5. Verfahren nach Anspruch 4, dadurch gekenn- 
zelchnet, dass 1,1 bis 3 lonenaustauscherharz- 
dqulvalente fur Jedes Gabapentinhydrochloridaqui- 
valent verwendet werden. 

6. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet, dass 1,5 bis 2,5 lonenaustauscherharz- 
aquivalente fQr jedes Gabapentinhydrochloridaqui- 
valent verwendet werden. 

7. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die alkoholische Losung in Schritt 
(iii) bei einer Temperatur unterhaib 50°C konzen- 
triert wird. 

8. Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet, dass das Gemisch aus kurzkettigem Al- 
kohol und Wasser des Schritts (iv) ein Aikohol/Was- 
ser-Verhaltnls aufweist, das im Bereich von 60:40 
bis 90:10 (v^liegt. 

9. Verfahren nach Anspruch 8, dadurch gekenn- 
zelchnet, dass das Gemisch aus kurzkettigem Al- 
kohol und Wasser des Schritts (iv) ein Alkohoi/Was- 
ser-Verhaitnis im Bereich von 70:30 bis 85:15 (v/v) 
aufweist 

10. Verfahren nach den AnsprQchen 1, 8 und 9, da- 
durch gekennzeichnet, dass in Schritt (iv) die 
dichte, aus dem vorhergehenden Schritt erhaltene 
Suspension bei einer Temperatur im Bereich von 
55°C bis 75°C wieder aufgel6st wird. 

11. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die Fdllung in Schritt (v) durch Imp- 
fen, mit wasserfreien Gabapentinkristallen von 
pharmazeutischer Qualitat unterstutzt wird. 

12. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass Isopropanol w&hrend des Kuhlens 
in Schritt (v) zugegeben wird. 
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Revendlcatlons de 60 : 40 a 90 : 10 (v/v). 



1 . Procede pour la preparation de gabapentine an hy- 
dro a usage pharmaceutlque, caracterlse en ce 
qu'il comprend les operations suivantes consistant 5 
a: 

(i) dissoudre de rhydrochlorure de gabapentine 
dans un alcool a chatne courte, 
(iO traiter la solution obtenue avec une resine 10 
echangeuse d'ions basiques, 

(iii) concentrer ia solution resultante jusqu'a ce 
qu'une suspension de gabapentine anhydre 
dense soit formee dans le reste du soivant al- 
coolise, is 

(iv) ajouter a la suspension formee dans I'etape 
precedente un melange d'un alcool a chaTne 
courte et d'eau et chauffer jusqu'a ce que le pre- 
cipite soit completement redlssout, et 

(v) precipiter la gabapentine anhydre en refroi- 20 
dissant et en recuperant le produit obtenu par 
filtration et sechage. 



9. Procede selon la revendication 8, caracterlse en 
ce que le melange d'un alcool a chaTne courte et 
d'eau de I'etape (iv) a un rapport afcool/eau variant 
de 70 :30 a 85: 15 (v/v). 

10. Procede selon les revendications 1, 8 et 9, carac- 
terls6 en ce que dans I'etape (iv), la suspension 
dense obtenue a partir de I'etape precedente est re- 
dissoute a une temperature variant entre 55 °C et 
75 °C. 

11. Procede selon la revendication 1, caracterlse en 
ce que la precipitation de i'etape (v) est favorisee 
en ajoutant des germes de cristaux de gabapentine 
anhydre a usage pharmaceutique. 

12. Procede selon la revendication 1, caract6rlse en 
ce que de i'isopropanol est ajoute pendant le refroi- 
dissement de I'etape (v). 



2. Procede selon la revendication 1 , caracterlse en 

ce que I'alcool a chaTne courte des etapes (i) et (iv) 25 
est choisi parmi les alcools aliphatiques en C 1 a C 4 
a chaTne lineaire ou ramifiee. 

3. Procede selon la revendication 2, caracteris6 en 

ce que I'alcool a chaTne courte des etapes (i) et (iv) 30 
est le methanol. 



4. Procede selon la revendication 1, caracteris6 en 
ce que ia solution d'hydrochlorure de gabapentine 
alcoolisee est preparee de maniere a interagir avec 35 
la resine en faisant passer ladite solution a travers 
une colonne remplie avec une quantite suffisante 
de resine pour que la capacite d'echange d'ions de 
celle-ci soit superieure au niveau stoechiometrique 
necessalre a une neutralisation complete. 40 



5. Procede selon la revendication 4, caracterlse en 
ce que de 1 ,1 a 3 equivalents de resine echangeu- 
se d'ions sont utilises pour chaque equivalent d'hy- 
drochlorure de gabapentine. 45 

6. Procede selon la revendication 5, caracterls6 en 
ce que de 1,5 a 2,5 equivalents de resine echan- 
geuse d'ions sont utilises pour chaque equivalent 
d'hydrochlorure de gabapentine. so 

7. Procede selon la revendication 1, caracterlse en 
ce que la solution alcoolisee est concentree dans 
I'etape (iii) a une temperature inferieure a 50 °C. 

55 

8. Procede selon la revendication 1, caracterlse en 
ce que le melange d'un alcool a chaTne courte et 
d'eau de I'etape (iv) a un rapport alcool/eau variant 
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